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Ml TftJo , A PROCESS fOR THE PREPARATION Of THE INSECTICIBAL ENANTIONERIC 
NATURC OF (S)-<!-CYAN0-3-PHEN0XY8EN2YL-(2)-(1R)-CIS-3-{Z-CHL0R0-3.3.3- 
TRirLUOR0PR0PENYU-2,2-DIH£THYL CYCLOPROPANE CARDOXYLATE AND (R).v T - 
CYANO-3-PHEN0XYBeil2YL-(Z)-(lS)-CIS-3-(2-CHLUR0-3.3,3-TnirLU0R0rn0PCNYt-2, 
j^IHETMYL' CYCLOPROPANE CARBOXYLATCi CONNONLY KNOWN AS LAMBDA CYIIAL0THR1N. 

. ** W,8, A proc.a fee th. preparation of the in.eetieidel 
enentisaexla alMture of (S)-HJ-eyeno-3-ph.nojty bensyl-(Z)- 
( 1H)-oia-3-( 2-chloro-3. 3,3-trif luozopropenyl) -2, Z- dimethyl 
cycloprppane carbe»ylata and (R)- >2 -cyeno»3-phenoxy-benxyl- 
(2)-(lS)-cie-3(2-ehloro-3,3»3-trifluoro px'epenylO-2, 2-dimethyl 
cyeloprop.no carboxylata, commonly known ae loabdo cyhalothvin 
by eplojerioatlon eryatellieetion of cyhnlothrln in an olcoho l 
In Vie pteaence of 1,4-di.iebicyelo (2,2,2) octane (DAB CO) 
with pure cry e tel. of the enantiomeric mixture o* oeeding ' 
agent at 20° to 0°C. 
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.. ■■ This invention, relates to a process for the prepa- 

ration of the inaecticidal enantiomeric mixture of . (sj- 
eC -eyano-3-phendxybenayl- ( Z )- ( 1R )-cia-3- ( 2-chloro-3 , 3 /3- 
trifluoropropenyl)-2,2-dimethyl cyclopropane cerbofcylate 
.and (R)- cC -cyaho-3-phenoxyben*yl(z)-(ls)-cia»3*<2-chloro-.. 
' 3,3,3-trifluoropropenyl)-2,2>dimethyl cyclopropane carboxylata, 
commonly known aa lambda eyhalothrin. 

Cyhalothrin is a known compound and exist in '4 
isomeric forms namely > 

_ the ester derived from {+) els acid and at -(S)- 
> alcohol (iaomer 1), . 

• the ester derived from (-) cis acid and eC -(H)— : 
alcohol (iaomer 2) < 

the eater derived from (+} cis acid and -(R)r ' 
v alcohol (isomer 3) and. : 

the ester derived from (-) cis and cC -(S)- alcohol 
'(isomer 4). •• r «. 

isomers 1 and 2 form one enantiomeric pair, whereas' 
^isomers 3 and 14 form another enantiomeric pair. . . . 

' It has been scientifically established that iaomer . 
1. is only insecticidally . active, whereas the other isomers : 
are practically inactive. Preparation of isomer 1 by stereo* 
selective synthesis and resolution is possible but these: 
routes are very expensive and economically . not viable.; 
'isomer 1 is, however r always acompanied by isomer 2 due 
to identical physical, properties of both. Therefore, the. 
enantiomeric pair . of . isomers 1 and 2 has been commercially 
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used aa the insecticidaliy active component of cyhalothrin' 
and thia enantiomeric pair ia known as lamba cyhalothrin.' : 
European Patent Mo BP 16 7 2 96d iacloaea a process 
for preparation of lambda cyhalothrin by epimerisation-^ 
crystallisation of cyhalothrin in an organic solvent- in 
the presence of a baae with pure cryatala of said enantiomeric 
mixture aa seeding agent at 10 to -20*C, The proceaa results 
in low yield of the order of about 70% and takes , about 
32 hours. The process thus takes long duration and results 
in low yield besides requiring considerable amount of energy.. 
It is, therefore # difficult and inconvenient to carry out 
.and uneconomical. 

It has been found out by us by extensive research 
and experimentation that the rate of spinier isat ion crystalli- 
sation of cyhalothrin ia increased by. carrying it out in .' 
ah alcohol catalysed by 1,4-diasabicyclo (2,2,2) octane 
(0MC0)> . ••• -* 

. Accordingly the object of the . invention ia to 
•provide a process for the preparation of the inssctieidsl 
enantiomeric mixture of (3)- *t-cyano-3-phshoxybenxyl-(a)- 
, (lR)-cis-3-(2-chloro-3,3,3-trifluoropropenyl)-2 # 2-dimathyl- . 
cyclopropane carbOxylate and ;(R)-«€ -cyanp-3-phe'noxybenayl- 
(Z)-(la)-cis-3-(2-chloro*3,3j3-trifluorq propenyl)-2,2r . 

dimethyl cyclopropane carboxylate, commonly known as lambda, 
cyhalothrin which is of short duration and. . requires less 
energy and ia easy and convenient to. carry out and is . 
economical and gives the product in nigh yield and purity.:/; 
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■V .. According to the invent ion there is . provided; . 

a process for the preparation of the inaecticid'al enantio- 
meric mixture, of ; (S)-oC -cyano-3-phehoxy /bsnsyi-U^CliiV^ 
ci»-3-(2-chl6ro-3|3i3-trifluoropropenyi)-2i2-dita«thyl . ; / 
cyclopropane c'arboxy late and (R)- ^ rcyano-3rpnenoxybonxyir 
( Z ) - (lS)-cia-3 ( 2-chloro-3 , 3 , 3-tr if liioro propenyl >-2,2- 
dimethyi cyclopropane carboxylate* commonly known aa lambda 
cyhalothrin by epimerisatloh crystallisation of cyhalothrin; 
in ah alcohol in the prea'ene'e Of 1 ♦ 4-di azebieyclof 2 #2,2 ) 
octane (DABCO) with pure cry ata la 1 . of aaid : enantiomeric, 
mixture as seeding agent at 20»c to 0«C* * 

The alcohol is for example* methanol, ethanol 
or ieopropyl alcohol preferably methanol i •. 

The proeeas. of the invention is of abort dura- . 
tlon of the order of 10 hours. The reason for the short 
duration, of the process;!, i a possibly; because of the atrong/ . 
basic nature and stbrie. hindrance of. DABCO which favours 
•enhanced epimerieation. Because of the short duration 
. there, is saving in energy and time making the process- 
easy and convenient to carryout, cost effective and .cheap* 
The . process slab gives ' the product , in high yield and 
purity. - 

•The following example is. illustrative of ; 
invention but not limitative of the acope thereof; 

I 
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A mixture of 20^ ^ 
.42% by weight of the) iabaerel and 3 and! 56* by weight 

Of the leooere 3 and 4 Waa taken ifi 16© part® of sefehanel - 

and 0.5 parte of DABCC wae added to it ,and. etirrod ,at 
' liwiQ • -.for • A'.-hta . . :• Thi'* react idii ■*•> ;'cmlM:i» : \Q'P^4»Q' part* •' 

of pure _cryBtai« off th»/oiiatioWic 'pal*'" <»' ia'oaera 1 
'and 2 waa added to it and maintained at 0"C for 6 hra. r 

The V Bolide' ; 

and dried in a daaicator containing P 2 P 5 ". Meld ■ 160 aW 

•S0%V'- 'Purity 'V; 9<i%V '*■'.■ :• 
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1. A process far the preparation of. the insecticidal 
enantiomeric mixture gf (S) r oC rcyano-3-phenoxy benzyl- 
(Z) = UR)rcier3-(2-ch^oror3,3v3-t^ 

dimethyl pycjopropape carboxylate and (R)-oC-cyanj<3r3rpkenoxy- 
benzyl-(Z)-Ug)-cia-3(2-chloro-3,3, 3-trif Juoro propi?nyl)-2, 
2-dimethyl cyclopropane . carboxylate, commonly known as \ 
lambda cyhalothrin by epimerisation crystallisation of ' ^ 
cyhalothrin in an alcohol in the presence of 1,4-diazabicyclo 
(2,2,2) octane (DABCO) with pure crystals of said enantio- 
meric mixture as seeding agent at 20' to O'C. 

2. A process as claimed in claim 1, wherein the 
alcohol is methanol. 

3. A process for the preparation of the insecticidal 
enantiomeric mixture of (S)-cC -cyano-3-phenoxy benzyl- 
( Z )-(!«) -eis-3-(2-chloro-3, 3 , 3-trif luoropropenyl )-2 , 2- 
diaathyl cyclopropane carboxylate and (R)-eC-cyano-3-phenoxy- 
benzyl-(Z)-(lS)-cis-3(2-chloro-3, 3, 3-trif luoro propenyl)-2, 
2-dimethyl cyclopropane carboxylate, commonly known as 
lambda cyhalothrin substantially as herein described 
particularly with reference to the example 1. 

Dated this 25th day of flay J???, f 

I 

In A^Jose) ' 
Of DePBHNING . ft DePENNIMO 
Agent for the Applicants 

R 
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